The prenatal diagnostic in the arthrogryposis multiplex congenita. Presentation of three cases and the systematic revision of the literature 
Introduction
Arthrogryposis (or arthrogryposis multiplex congenita, AMC) involves a sequence of neurological, muscle and connective tissue disorders, which leads to severe limitation of the joint mobility, contracture and rigidity (1) . The term arthrogryposis comes from a combination of latin and greek words and refers to recurved or arched joints. This term has been used for the first time by Stern in 1923 (2) . Arthrogryposis means a complex of symptoms characterised particularly by multiple foetal joint contractures, which are present at birth. The muscular structures in the affected segments are replaced by adipose and fibrous tissue (2) (3) (4) . AMC is not particularly a separate entity, but it characterises a number of pathological circumstances, which have as defining elements the limitation of movements and anchylosis of joints in various degrees (5) . The normal development of the foetus in utero requires the mandatory presence of foetal movements. The absence of normal foetal movements, respectively the foetal akinesia, leads to the abnormal positioning of the foetus in utero, joint contractures and many times the occurrence of pulmonary hypoplasia (6) . The association of the elements characteristic to this syndrome, respectively foetal hypokinesia/ akinesia, the limitation of the mobility of foetal joints and abnormal position of the limbs achieves similar phenotypic profiles (6) : n The association of foetal akinesia -limb deformities, n The association of foetal akinesia -hypoakinesia, n The Pena-Shokeir syndrome, type I, n AMC, and n The lethal multiple pterygium syndrome. Although the phenotypic expressition is significantly different, there are studies considering the first four concepts to be synonyms (5, 7) .
Case Report
The study includes 3 cases, with ages between 26 and 38, with foeti prenatally diagnosed with congenital arthrogryposis. One of the cases presented the recurrence of AMC (i.e. a foetus with AMC, the second foetus normal, the foetus included in the study with AMC). The amniocentesis was practiced on two of the cases. The TORCH testing was negative in all cases.
Discussion
Recent studies show an incidence between 1-3:10 000 births (5, 7) , although the incidence of hypokinesia/ akinesia or the limitation of foetal joints, considered to be isolated, report an even higher incidence, of 1:3000 births (2) . This is definitely due to the contribution of the foetal ultrasonography in prenatal diagnosis and examiner's experience and training, as well as to the foetus's significantly different phenotypic expression.
In the case of a syndrome with such a complex phenotypic expression, the pathogenesis definitely includes neuromuscular, connective tissue anomalies, myopathies, maternal infections, but not least genetic causes affecting the situses: 5q35, 9p21-q21, 11p15.5(5-7) ( Table 1) .
AMC has the muscle contracture and limitation of the foetal joint mobility as central, universally recognised element. The term is in fact a descriptive one, and not a diagnostic, the presence of congenital/ prenatal muscle contracture being a suggestive clinical/ultrasound sign, with multiple etiopathogenic substrates and different phenotypic models (2, 8) . Multiple etiopathogenic examples are described, which generate the foetal phenotypic model alone or in association, which by the prenatal ultrasound expression and foetal clinical manifestations shall form the correct diagnosis ( Table 2) .
The ultrasound diagnosis of AMC must be suspected when hypokinesia/akinesia, the limitation of foetal joint mobility, the abnormal position or conformation of the limbs are obvious at foetal examination (Table 3) .
Clinically and in terms of ultrasound, 3 subtypes of arthrogryposis multiplex congenita are described (1, (8) (9) (10) : n AMC involving only the limbs (distal arthrogryposis), n AMC involving the limbs and other regions, and n AMC involving the limbs and the CNS (Neurological arthrogryposis).
The ultrasound diagnosis of the cases with AMC has been established by identifying the following suggestive and/or characteristic signs (Figures 1-4) .
n utalipes equinovarus, n bilateral knee hyperextension, n fixity of extremities, n flexion of upper limbs (muscular-joint contracture of the elbow), n hand clenching (flexion of fingers -overlapping fingers, lack of closing and opening movements in fingers and hands, muscular-joint contracture of radiocarpal joints); n hypokinesia/foetal akinesia, n deficient ossification of long bones (osteoporosis), n polyhydramnios, and n oligohydramnios.
Etiopathology of AMC (6) 
Cited source Cause
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(2) The first ultrasound signs that drew attention on the musculoskeletal contracture were the abnormal position of the limbs and foetal hypokinesia/akinesia during the examination, even under the conditions of an ultrasound study lasting 45-60 minutes. AMC may be associated with many foetal malformations, but the thorough and serious ultrasound examination did not identify major respiratory, kidney, central nervous system disorders or facial defects. Taking into account the heterogeneity of manifestations, the associated Ultrasound semiology of AMC Table 3 Foetal anomalies detectable in ultrasound for the prenatal diagnosis of AMC 
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anomalies and the ultrasound expression thereof, the differential diagnosis of AMC is required to be performed (Table 4) .
Although the differential diagnosis of this anomaly can be done with more than 150 malformations that are associated with musculoskeletal contracture, the abnor- Freeman-Sheldon Syndrome (Distal arthrogryposis, type 2A) (1, 2, 11) n Characteristic facies n Flexion and ulnar deviation of the fingers n talus verticalus Congenital contractual arachnodactyly (Beals Syndrome) (1, 8, 11) n ear deformities n finger contractures Pena-Shokeir Syndrome (2, 8) n severe intrauterine growth restriction n short umbilical cord n pulmonary hypoplasia n micrognathia n facial defects Antley-Bixler Syndrome (1, 8, 12) n abnormal shape of the head n micrognathia n craniosynostosis n foetal hypokinesia
Lethal multiple pterygium syndrome (1, 6) n cystic hygroma n flexion/ contracture of the limbs n foetal hypokinesia Smith-Lemli-Optitz Syndrome (1, 8, 13) n microcephaly n heart malformations n genital ambiguity n syndactyly n polycystic/hypoplastic kidney/hydronephrosis n intrauterine growth restriction Amniotic band syndrome (1) n hypokinesia n facial/limb deformities Cerebro-oculo-facio-skeletal Syndrome (1, 2, 8) n severe facial anomalies n generalised contracture n severe CNS anomalies n recessive autosomal transmission Amyoplasia (2, 8, 14) n symmetrical contracture (all 4 limbs) n characteristic position of the limbs n marked reduction of the muscle mass n moderate micrognathia Genetical anomalies (1, 2, 7) n Trisomy 18, 9, 10, Deletion 4p ( Wolf-Hirschhorn Syndrome), Triploids
Differential diagnosis of AMC Table 4 Berceanu et al. The prenatal diagnostic in the arthrogryposis multiplex congenita... 
